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HOACHUMTEJIBHAS 3AIITMCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEHETO 00IIeT0 00pa3oBaHus pa3paboTaHa HA OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 ob6pa3zoBanun B Poccuiickoit Denepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHONW MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit denepaiuu, peaqnu3yrOmux
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX TMOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpeIelIeHHuI0 o0Ien
CTpaTeruy 0Oy4YCHHsI, BOCIUTAHMS W Pa3BUTHsI OOYUYAONIUXCS CPEACTBAMH YU4€OHOTO IMpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIEC MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH I€JIeH, COJEpKaHUsS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMoOe BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM JITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o0pa3oBaHMs. OTH LEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MUPOBO33PCHUS W OOMICH KYJIbTYPHI
YeNOBeKa, a TaKKEe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
IpUpPOIHOI cpene. Peannsyercs xuMmuueckoe o0pa3oBaHue 00y4arolIMXCcs Ha YPOBHE CPEIHErO
o0miero oopazoBaHusi CpeACTBaMH y4yeOHOro mpeameTra «XUMHS», COAepKaHUE U MOCTPOSHUE
KOTOpPOTO ONPEIEICHBl B MPOTpaMMe I0 XUMHUU C Y4E€TOM CIeUu(DUKN HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1eJeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMbI CPEIHEro OOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HTPAET 0COOYIO POJb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KarolleM MUpe Kak O eIUHCTBE MPUPOABI U YeNOBEKa, KOTOpoe GOPMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aMMOJECHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIBTYPHl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO Tpyda H
JKU3HHU KaXJ0To uieHa oOmectBa. CoBpeMeHHass XUMHS KaKk HayKa CO3UaTelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PElIeHUE TII00ANBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YEJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HIKOJIOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3JOPOBBS.

B cootBercTBUM C OOmMMM IeNSIMH M TNPUHLIUIAMH CpEIHEro ooiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YYECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKHU3Hb COIHYMA,
MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.

CocTaBnsromuMH TpeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHuueckas
xuMus» U «O01Ias 1 HEOPTaHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUS KOTOPHIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIlel XUMHK) U opraHMYecKor xumuu. opMHUpOBaHUE JAHHOW CHUCTEMBbl 3HAHH
IpU W3YYECHUU TpeaMeTa oOecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT000pas3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHUMHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHUU. B Kypce OpraHuyeckoil XMMUU MOTY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIacCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «XuMmusi» 0a30BOro ypoBHS paccMaTpUBaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETUYCCKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKassk XUMHUs» OOYYaIOIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOJIOJIOTUYECKUX MO3UIIHIA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHHUMAaHMIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacCKpbIBAlOT €€ poJib B IO3HABAaTEIBHOU U
MPAKTUYECKON JEeSATeNIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOiIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(MOPMALIUIO U MPUMEHSTH €€ IJis MOMOJHEHUs 3HAHUN, PeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEI0BATENbCKUX 3a7ad. B memnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muane pemieHuss 3amad  BOCIUTAHUS, PA3BUTHUA M COLMATHU3AIUU  OOYYAIOIIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TIOAXOABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOIIeM, MOUCKa, aHAIU3a U
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX M TNPUOOPETEHHs] OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEIEICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TMpu3HAETCS (QOopMUpOBaHWME OCHOB XHUMHUYECKOW HayKdu Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JIeATEbHOCTH 4YEIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJIbTypel. C METONMYECKOW TOYKM 3pEHMsI TaKOW NOAXOH K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JiexKaT KIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX ISl MIPHUOOpPETEeHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atuMm, coznepkarenbHas XapakTepUCTHKa LI€Jel U 3a7a4 U3y4EHHUs NpPEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cucTeMe cpenHero ooOmero oOpaszoBanus. CerogHsi B MpENOAaBAaHUM XUMHH B OOJbIIEH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW JKU3HU JJISI PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3u c 3THM TnpH H3y4YeHHH TpeaMera «XUMHUs» JOMHUHUPYIOIIEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMMYHO  pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaimm3a W 00paboTku WHGOPMAINU, HEOOXOIUMBIX I TPHOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE ISl OLEHKH C
MO3UIMI IKOJIOTHYECKOM 0€30ITaCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbBIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(OPMALIMY XUMUIECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy 00YUAIOIINXCS aCCOIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Y OOydaromuxcs yOeXKIEHHOCTHM B TYMaHHUCTHMUYECKON HaNpaBIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alNbHBIX  MPOOJEM  palloOHaIbHOTO
MPUPOIONIOIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECypcoB U COXpPAHEHHUS HPUPOJIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI ONBITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYyAIUSAX, CBA3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

PaGouas nmporpamma BociUTaHuUs MIKOJIBI peau3yeTCsl B TOM UKCIE U Yepes
MCIOJIb30BaHNE BOCIIUTATEIHHOTO OTEHI[MATA YPOKOB XUMHUHU. DTa PabOTAOCYIIECTBISIETCS B



CIIeTyIOImUX Gopmax:

e [loOyxaeHHne 0OydarOMIMXCsl COOII0AATh Ha YPOKE OOIICTIPHHSATHIC HOPMBI TIOBEICHUS,
mpaBwia OOIMIEHUS CO CTapmIUMHU (MEeJaroruuyecKuMu pabOTHUKAMH) ¥ CBEPCTHUKAMU
(0Oy4arouMMHKCs ), IPUHITUITBI YYeOHOH JUCIUIUIMHBI K CAMOOPTaHU3AIUH.

— [IpuBneuenne BHUMaHUS OOYYaIOMIMXCA K HEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha
ypOKax IpeAMETOB, sIBJICHUH, COOBITHI Yepes:

— JEMOHCTPALMIO 00y4YarOLUIMMCs IPUMEPOB OTBETCTBEHHOIO, IPAXk/1aHCKOIO [TOBEIECHNUS,
IPOSIBJICHUS YEJIOBEKOIIIOOUS 1 100OPOCEPIeUHOCTH

— oOpalieHue BHUMaHMS Ha HPABCTBEHHbBIE AaCMEKThl HAy4YHBIX OTKPBITUH, KOTOpbIE
M3Yy4aroTcs B JAHHBIM MOMEHT HA YPOKE; Ha SIPKUX JCATENECU KyIbTYpbl, YICHBIX, IIOJTUTUKOB,
CBSI3aHHBIX C U3y4aeMbIMHU B JaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBIA OHU BHECIIU B
pa3BUTHE HALlEd CTPaHbl U MHpA, HA JOCTOMHBIE IOAPAXaHUs MPUMEpPbl UX JKU3HM, Ha
MOTHBBI UX IIOCTYIIKOB;

— MWCIIONB30BaHME HA YpOoKax HH(OpMAIMK, 3aTparvBaiolieii Ba)KHBIE COIMAJbHBIE,
HPAaBCTBEHHBIE, STUYECKHE BOIIPOCHI

(] Hcnonp30BaHHWE BOCHHUTATEIbHBIX BO3MOKHOCTEW COJAEp)KAHMUS Y4EOHOro IpenMera
i (hOPMHUPOBAHUS y OOYUAIOIIUXCS POCCUMCKUX TPaJMIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIPTYPHBIX ILIEHHOCTEH depe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUS,
POOJIEMHBIX CUTYalUH JUIst 00CYX/IEHUS B Kilacce

(1 VaunuupoBaHue oOCYXIEHWH, BBHICKA3bIBAHWN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOLICHUS K U3Y4aeMbIM COOBITUSAM, SBICHUSIM, JIULIAM.

[J BxiroueHue B ypOK UI'POBBIX MPOLEAYDP, KOTOPbIE IOMOTalOT MOAAEPKATh MOTUBALIUIO
oOyyaroIuxcss K TOJy4YEeHUIO 3HaHUM, HaJaKMBAaHUIO IMO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIIEHHUH B KJacce, MOMOTAIOT yCTaHOBICHUIO OOPOKEIATEeIbHOM aTMocdepsl BO BpeMs
ypOKa.

(1 TlpumeHeHne Ha YpOKE HMHTEPAKTUBHBIX (OpM  pabOThl, CTUMYJIHPYIOIIUX
[103HABATEIbHYI0 MOTHBALIUIO 00YYarOIUXCA.

() IlpumeHeHue rpynmnoBod palboThl WM pabOTBl B Mapax, KOTOPHIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOThI M B3aUMOIEUCTBUIO C JPYTUMH 00YHarOIIUMHCS.

® BpI0Op U UCTIOIB30BAHUE HA YPOKAX METOJIOB, METOJIUK, TEXHOJIOTHH , OKA3bIBAIOIINX
BOCIIMTATEIBbHOE BO3JICMCTBUE HA JUYHOCTH B COOTBETCTBUU C BOCIMUTATEIBHBIM HJIEAIIOM,
LETIBIO U 33J1a4aMU BOCIIUTaHUS.

® lHuuuupoBaHue U MOAAECPKKA HCCIEIOBATENBCKOW JESITEIBHOCTH IIKOJbHUKOB B
(dhopme BKITIOUCHHUS B YPOK PA3IUYHBIX MCCIIETOBATEIBCKUX 33JIaHUM, YTO JAET BO3MOKHOCTH
oOyuaromuMcsi MpuoOPECTH HABBIKM CAMOCTOSITENIBHOTO PEIICHHs] TEOPETHUECKON MPOoOIeMBbl,
reHepUpOBaHUs U 0GOPMIICHUS COOCTBEHHBIX THUIMOTE3, YBAKUTEILHOTO OTHOIIECHUS K TYKUM
UJesM, TyOJIMYHOTO BBICTYIUICHHUS, apTYMEHTUPOBAHHUSI U OTCTAMBAHUSICBOCH TOUKHU 3PEHHUS.

® VYCTaHOBJIEHHE YBaKUTEJIbHBIX, JOBEPUTEIbHBIX, HE()OPMaIbHBIX OTHOUIEHUN MEXITY
YUUTEIEM U YUEHUKaMH, CO3/JaHHE Ha YPOKaX IMOIMOHAIBbHO-KOM(MOPTHOH CPeIbl.

OO11ee 4nCiIoO 4acoB, OTBEAECHHBIX Ul M3YYEHHUS XMMHHU, HA 0a30BOM yYpOBHE CpEIHETO
oOmiero obpazoBanusi, coctaBiser 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUsl opraHnyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (CucTeMaThyecKkas) U TPUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NpEBpAlllEHUI: 03HAKOMJICHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJACHWE W ONHCAaHWE JAEMOHCTPALMOHHBIX OINBITOB IIO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeTraH M 3TaH — IpocTedune
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKHE W XHUMHMUYECKHE CBOICTBa (peaklUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psAll. DTHIIEH U NPONWIEH — MPOCTENUIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWMCTBA (peaklUMu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUeCKHe U XUMHUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TMOJIydeHHE WU TMpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoOsanus U HUmMpOoGanus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. [IpupoHbIii ra3 U MonyTHbIE HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayauykoB U pe3uHbl, KoJutekiuu «HedTb» u «Yroap», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEICHHE MPAKTUYECKONW pPabOThI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (macchl, 00b€Ma, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEaKIMHM IO H3BECTHBIM Macce, O00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN U 3TaHOJN: CTPOEHHUE, (U3HYECKHUe U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, T'aJOr€HOBOJOPOJAMH, TOpPEHHUE),




npruMeHeHue. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMU CIIUPTOB. JleficTBHe MeTaHoIa U STaHoJIa
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHUCICHHS U BOCCTAaHOBJICHUS, KAaYE€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE /I KJIacca KUCIIOT, PEaKIus
sTepupUKalM), MolaydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEHHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXHBIX 3(UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YrneBoapl: cocTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, IU- U TToJMcaxapuabl). [ moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmajia U LEeUII0JI03bI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs! peakLus ¢ HOJIOM).

OKcliepUMEHTAIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX HpPEBpallleHUH: IMPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcugoMm menu(ll)), ampaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaum.

Bbruucnenuss mo ypaBHEHMIO XHMHMYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aM@oTepHble OpraHudyeckue coequHeHus. @Pusnueckue U
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha MNpuMepe TIiuiuHa). buonornueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benku kak MpHpOTHBIE BBHICOKOMOJEKYISIpHBIE coenanHeHUs. [lepBudHas, BTOpUYHAS U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBAa O€NKOB: TUAPONU3, JCHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepuMeHTalbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpPH HArpeBaHWH, IBETHHIE
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IMOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3AINH, CpeAHsss MoJieKyispHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOHICHCALUS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M UX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk WU
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKaluus, TI[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEITMUYMHBI U €IUHUIIBI
UX U3MEpEHUsl.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMSI, MOIOIIIME CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHUX
anemenToB J[. . MenneneeBa ¢ COBpEeMEHHOI TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. Buapl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W MOJSpHas, WOHHAs, MeTajuindyeckas). MexaHu3smbl oOpa3oBaHMsl KOBAaJEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1ouist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHM4ecKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiuii B HEOPraHUYECKOH |
OpraHNYECKOM XMMHUU. 3aKOH COXPAaHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHMsS U NPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
XuMnyeckoe paBHOBecHe. DaKTOpbI, BIUSAIOIIME HA COCTOSHHE XMMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTrueckas auccoruanus. CuinbHble U ciaadblie 37eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCNEPUMEHTAJIbHBIE METO/bl U3YYCHHUS BEIIECTB M MX NPEBpALICHUN: AEMOHCTpALUS
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHtoB [[. U. MenpeneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWuE JEeMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO HMHJAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHHE pa3nu4HbIX (AaKTOPOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHMI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonoxxkenue HemetaiuioB B Ilepuoanyeckoil CUCTEME XUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUECKHE CBOMCTBa
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Metannel. [lonoxxenne meraiioB B [leproanyeckon CHCTEME XMMUUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OOriue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXUMHYCCKUN Pl HANPSHKEHUN
METaJIJIOB.

XHUMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWW, KajblUd, MAarHUH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl M3YyYEHUsS] BEUIECTB M WX TNPEBPAIICHUM: HU3YYCHHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIIEHHE AKCIEePHUMEHTATbHBIX
3a/7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA ATIOMUHHUS C PACTBOpPAMM KHUCIOT M IIeNouel, KauyeCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WiIM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIIMHU BEUIECTB, pacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuun B oGecriedeHIH SKOJIOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX TMPOMBIIUICHHOTO TOJY4eHUs
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPacKu, CTEKJIO, KepaMHKa, MaTepUalibl JJIsl SJIECKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHUs U 3I0pOBbE YEJIOBEKa: MpaBWJia MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHUU B
11 kyacce oCyIecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH,



TaK M MOHSTHUM, SBJISIIOUIUXCS CUCTEMHBIMU JJIsI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHUS,
aHaJIW3,  CHUHTE3,  KiacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  HKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
IIPOMBIIIIEHHOCTh, (papManeBTHYECKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHS OOYyYarOIIUMHUCS
IporpaMM CpeAHero o0Iero oopa3zoBaHUs (JTUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3paboOTKM IJIAaHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHS
pOTpaMM CPEAHEro O0IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE OOYYAIOUIUMHCA POCCUHCKOM TPaKIAaHCKOH WIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH M
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M MPAaBHJIAMHU [OBEACHHUS,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxarT c(HOopMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHYECKOH JEesATeNbHOCTH OO0YyYarolMXCcs [0 peaau3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh Pe3yJIbTaT JJIUTENbHBIX HaONI0/CHUH,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTeJIbHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOLIEM aHalIHu3e
UH(OPMALIUU O TIEPETOBBIX TIOCTUIKEHUSAX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U IOCTYNKU CBOMX TOBapHILEH C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBUII OE30MacHOrO OOpaIIeHUs] ¢ BEIIeCTBAMHU B OBITY, NOBCEIHEBHOM
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

[OHMMAHHSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOIo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHHUA IOCJIECJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AJIKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKONW JEATEIBHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHIMBUIYaJbHOW TpPAaeKTOpUU OOpa3oBaHUS,
Oynymieil mpodeccun U peanu3anuu COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€JIECO00Pa3HOro OTHOLIEHUS K NMPUPOJE, KaK UCTOYHHUKY CYLLECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa dKOJIOTMYECKUX MpoOJsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHUM Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYXarolled HmpUpOaHOH cpele,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKUE MOCIEICTBHS NMpealpUHUMAeMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYJBTYpBI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIbHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOAbI M YeJIOBEKa, B MO3HAHMU MPHUPOJIHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH U BaXXHOH pPOJIM B CO3JIaHMHM HOBOW 0a3bl MaTepHabHOM
KYJIbTYpbI, PEHIEHUH [JI00ANbHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBON M HKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUHM MEAMIIUHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJyYaeMble 3HAHUS AJIS
aHamu3a U OOBSCHEHMS SIBICHHI OKPYXAIOIIEro MUpa M MPOMCXOAIUX B HEM H3MEHEHHH,
yYMEHUs Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HayYHbIX (DAKTOB M MMEIOLIMXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS IS PELIeHUs TpodiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIBCKON JESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUMM 10 XMMHMM B COOTBETCTBUM C JKU3HECHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B paIiMyHbIX cdepax npodeccunoHaIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJI0CTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAyYHbIM (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIICIOBAaHKE, HAOIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U JIpYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJIb30BaTh ~ OCBOCHHBIE  MEXIMCUIUILUIMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJiajieHNe YHUBEPCAJILHBIMH YY€OHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTH C MIOCTABJICHHBIMH IEJISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUS — BBIACISATH
XapakTepHbIe TMPH3HAKKM TIOHATHH W yCTAaHABIWBaTh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJacCU(DUKAIIUHU BEIIECCTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATE 3aKOHOMECPHOCTH W IMMPOTHBOPCUYHNA B pacCMaTpPHUBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IIPOLUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUU CHUMBOJIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MIO3HABATENIBHBIX U TPAKTUYECKUX 3a/la4, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB M1 XUMUYECKUX PEAKIIMII;

dopMynupoBaTh LETM W 3a7ayd  MCCIIEOBAaHUS, WCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEI0BATENbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUSA, CIpaBOuYHbIE MmocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IUYHBIX BHUAOB M (OPM TPEACTABICHUS, KPUTHUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OMBIT UCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (POPMY TpeACTaBICHUsT HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTAlUEl pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3aluM y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUYETOM IMOJy4yeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c(OPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHUECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBsA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIa, pajuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsiA, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3akoH COXpaHEHHS MacChbl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMAaHHS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHIE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIONINE TIOHATHS TP OITUCAHUH COCTAaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEHHOM) GOpMyTT OpraHUYeCKUX BEIIECTB
¥ ypaBHCHUU XUMHUYECKUX PEaKIWW, U3rOTABIIMBATh MOICIH MOJICKYJ OPTaHMYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIUBAThH MPUHAICKHOCTh H3YYCHHBIX OPraHUICCKIX
BEIIECTB 10 HX COCTaBy U CTPOCHHUIO K ONpeAeNEéHHOMY KIACCy/TpyIie COeAMHEHUN
(YraeBoopodbl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCINWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHUsA MO cuctemarnueckoil HomeHknatype (IUPAC), a takke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTNCIHHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, MPOTIHJICH,
aleTUIIeH, STWICHIVIUKOJb, TIUIEpUH, (PeHod, ¢GopManblIerui, aueTaibAerHja, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OIPEACIATh BHIBI XUMHUYCCKOW CBSI3M B OPTaHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemecTB A. M. byrnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MIPEJICTABUTENICH PA3IMIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeTaH, 3TaH, STWIEH, NPONWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJII0I03a, aMHUHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MEXKJIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTh, TPUPOHBIA Ta3, Yrojib), CIOCOOBI WX MEpPepadOTKU M MPAKTHUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA MM TPOMYKTa PEAKIHUA TI0 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB MM MPOIYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONB3YEMBIX B XHMHUU IIPU HM3YYCHMM BCINECTB M XUMHYECKHX SIBICHHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS [UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH IpaBUiIa IMOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEILECTB IMPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3YYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKHUX BEILECTB, JEHATypalus O€elIKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C NMPaBWJIAMHU TEXHMKH 0€30I1aCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JJAOOPAaTOPHBIM 000pYIOBAHUEM, MPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH YpPaBHEHHUH COOTBETCTBYIOIIUX pEaKLUH U
(GopMyIUpOBATh BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH Le1ecO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILENAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIs O0YyYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHUE NPUMEHATh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUM;

JUId  CcHenbIX U cAa0oBUIAMIMX OOyYaroIUXCsA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmias M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B TO3HAHUM SIBICHUN NPUPOIBI, B (HOpMHpOBaAHUH
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHMMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIE O0BEM, BAJICHTHOCTb, OAJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETalJIn4YeCKasd, BO)IOpOI[HaH),
KpUCTAJUIMYECKasi  peméTka, TUIBI XMMHYECKMX  peakUuid, pacTBOp, DIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIMAINS, OKHCIHUTENb, BOCCTAHOBUTENH, CKOPOCTh
XUMHUYECKOH  peakIMH, XUMHYEeCKOe paBHOBECHE); TEOpHMM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W TMPEBPALICHUS SHEPIUU MPU XUMUYECKUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOHI/I‘—I@CKI/Iﬁ A3BIK XHWMUU, an03033pqueCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUH U OE30MacCHOM HCIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM IEATETHHOCTH YEIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbBIC MPU3HAKK MOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATHS IPHU OMUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemeCTB M YypaBHEHHUH XUMHUECKHX pEaKIui, CHCTEMaTHYECKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HEraml€éHas M3BECTb, NUTbEBAas COAa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/AHAsA) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKOW PEHIETKHM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSUHEHNH (TIPOCThIEC BEMIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX ieMeHToB 1—4 nepuozos [lepuoauueckoii cuctemMbl XuMuueckux 3nemeHToB 1. U.
MeHnieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMMUYECKHUX D3JIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XuMuueckux snementoB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXKJIYy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
npu3HakaM (YHCIy W COCTaBYy pEarupyrolux BEHIeCTB, TEIUIOBOMY H(h(]eKTy peaxiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, NOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUHUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TMPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HAaBaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (DAaKTOPOB; XapaKTEp CMEIIEHUS XHWMHYECKOTO PpaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTD
npecTaBieHuid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHH Ta30B MPU XMMHYECKUX
peakIMax, Macchl BellecTBa UM 00BbEMA Tra3oB MO0 W3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKkIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBHJIA MOJIb30BAHHUS XUMHUYECKOW MOCYA0N U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKE ITPABUIIA OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIHd HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha
cynbdar-, kapOOHAT- U XJIOPUJ-AaHUOHBI, HA KaTUOH aMMOHMS, pEIIEHUE HKCIEPUMEHTAIbHBIX
3agad mo temMam «Mertamwel» M «HemeTramuibl») B COOTBETCTBMH C TNpPABWIAMHU TEXHUKU
0€30I1aCHOCTH NP 0OpaILEHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYIOBAHUEM, NIPEJICTABIIATh
pe3ysbTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO HH(OpMAIHIO,
IOJYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHMKaluu, MHTepHeT u
JPYTUX);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH Le1ecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATETBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollel MPUPOJHOM Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

JUI OOYYaIOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUM;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYAarOIIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJsnvecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBsbI
Ne i/l S — pasaeso ¢ Beero KonrTpoabubie IIpakTuueckue f:é p?:f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HemnpenenbHbie yrieBogopoIbl: alKeHbI, 5 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
UX mepepadboTKa
Hroro mo pazmeny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 3
39 Anpaeruabl. KapOOHOBBIE KUCITIOTHI. 7 1
CnoxxHbie d(UpPBI
3.3 VrieBoasl 3 1
Hroro 1o pasneny 13
Pasznea 4. A3oTconepxaiye opranHuyecKkue coe{uHeHus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHHUSA
5.1 IInactmaccel. Kayayku. Boigokna 2




Uroro no pazgeny

2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKIX
anemenToB 1. I. Menaeneena

Crtpoenue BeniectBa. MHOroo6pasue
BEILIECTB

1.2

1.3 XUMHYECKUE PEAKIIUU
Uroro no pazgeny
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasmibl
2.2 Hemeramibt

CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX
BEILECTB

2.3

Uroro no pazgeny
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUs U KU3Hb
Uroro no pazgeny
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34

KoaudyecTBO 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTn4yeckue
padoTshI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer oprannyeckoi
XHMHH, €€ BO3BHUKHOBCHHE,
pa3BUTHE U 3HAYCHUE.
Teopus crpoeHus
OpPraHUYECKUX COETUHEHUM
A.M. Bytneposa, eé
OCHOBHBIE MOJIOKEHUS.
[ToBTOPHBINM HHCTPYKTAXK T10
oXpaHe TpyJa.

https://resh.edu.ru/subject/lesson/6149/start/170388/

CraproBas
JIuarHocTuyeckas padbora

[Ipencrasnenue o
KJ1accU(pUKaIUU
OPraHUYeCKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIEC Ha3BAHUS
OPraHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

pan

https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3Tad —
MPOCTENIINE
MIPEACTAaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

OTUJIeH U IPOIMUIEH —

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

10

11

12

MpOCTENIINE
MIPEJICTABUTENH AJIKEHOB

[IpakTuueckas padora Ne 1.
«[lomyueHnue sTueHa U
M3YyYECHHUE ErO CBOMCTBY.
WHCTpyKTaX 10 OXpaHe
Tpyna

Anxanuensl. byraguen-1,3
u MeTunoyraaueH-1,3.
[Tonyuenue
CHUHTETHUYECKOTO Kay4yKa U
PE3UHBI

AJKUHBIL: COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUU PSI.
AneTuneH — npocTenmii
MIPEACTABUTEND AIKHHOB

Brprunciienus no ypaBHeHHUIO
XUMHUYECKON peakIuu
ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

14

15

['eHeTHuecKas CBS3b
YTJIEBOAOPO/IOB,
NPUHAICKAIINAX K
PAa3IMYHBIM KJ1acCaM

[IpupoHbIE HCTOYHHUKHU
YIIEBOJIOPOIOB:
MPUPOJIHBIN ra3 U MOMYyTHHIE
He(TsHbIE ra3bl, HePTh U
IPOAYKTHI €€ epepaboTKU
IIpupoaHbIE HICTOYHUKHT
YII€BOIOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHbHIE



https://resh.edu.ru/subject/lesson/4775/start/150494/

16

17

18

He(TsHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ epepaboTKu
Kontponsnas padora Nel
o paszzeny
«YTIIEeBOIOPOABD)

AHanM3 KOHTPOJIHHOU
pabotsl. [Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
METaHOJ U STaHOII.
Bonopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STWJICHIVIUKOJIb U INIMLIEPUH

https://resh.edu.ru/subject/lesson/4769/start/150550/

19

20

21

®deHout: cTpocHUE
MOJICKYJIbI, (PU3HUECKUE U
XMUMHUYECKHE CBOMCTBA,
IPUMCHCHUE

Anpaeruapl: popmManbaeTu
U aleTalbACcTu . AIICTOH
OIIHOOCHOBHBIE
npenenbHbIe KapOOHOBBIE
KHCJIOTHI: MypaBbUHAS U
YKCyCHasI

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

22

[TpakTuyeckas padora Ne 2.
«CBoticTBa pacTBOpa
YKCYCHOU KHCIIOTBD».
HNHcTpykTax 1o oxpane
Tpyna

23

24

CreapuHOBas U 0JIEUHOBAS
KHCJIOTHI, KaK
IIPEJICTaBUTENIN BBICILIUX
KapOOHOBBIX KUCIIOT

MpI1a KaK COJIH BBICIIHX
I(Elp6OHOBLIX KHCJIOT, UX



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

MOIOIIIeE NEUCTBUE

25

26

27

28

CrnoxHuble 3(upbl Kak
IPOM3BOIHBIE KaPOOHOBBIX
KUCIOT. ['Maponn3 cinoxHbIX
3¢upoB

JKupsr: tunpoinus,
IPUMEHEHHE,
Ouosaoruueckas poJib KUpPOB

YrieBoasl: COCTaB,
KJaccuukarms.
Baxwueitme
MIPEACTABUTENH: TIFOKO03a,
¢dpykTO3a, caxaposa

Kpaxman u nemnoinosa kak
IIPUPOJIHBIE NTOJIMMEPHI

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/6150/start/150687/

29

KonTponpsHas padora Ne 2
0 paszaeiy
«Kucnopoaconepxaine
OpraHUYECKUE COCAUHECHUS»

30

AHanu3 KOHTPOJIBHOM
paboThl. AMUHBI:
METHJIAMUH U aHWIIUH

31

AMWHOKHCIOTHI KaK
amM(pOTepHbIE OpraHNYECKHe
COCIMHEHMS, X
OHOJIOrMYeCKOe 3HAUYCHUE.
Ilentuapl

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

Bbenku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

34

OCHOBHEBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH IJIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypamus aTOMOB.
[ToBTOpHBIN HHCTPYKTAX 11O
OXpaHe TpyAa

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX IJIEMEHTOB /I.
N. MenneneeBa, nX CBA3b C
COBPEMEHHOM Teopuen
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUUYECKUX
3JIEMEHTOB M UX COCIMHEHUI
10 TPYIIIaM U TIEPUOJAM.
3Ha4YeHHE NEPUOINIECKOTO
3aKOHA U CUCTEMBI

XUMHUYECKUX djiemMeHToB ..

MeneneeBa B pa3BUTHU
HayKu

34 2

KoaunuecTBo yacoB

Beero KoHTpoJibHbIe
padoThI
1
1
1

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTeJIbHbIE
pecypchl

https://resh.edu.ru/subject/lesson/6479/start/150989/



https://resh.edu.ru/subject/lesson/6479/start/150989/

CtpoeHue BelecTna.

XHUMHUYECKas CBSA3b, €€ BUJIbI,
MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOM CBSI3U.

Bonopoanas cBsizb

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.

CreneHb OKUCIICHUS. 1
BemecTBa MOJIEKyISpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/

[TonsiTue 0 AUCTIEPCHBIX

cucreMmax. VIcTuHHEIEC 1

KOJIJIOUTHBIE PACTBOPBHI. 1
MaccoBas 101 BEIlecTBa B
pacTBope

https://resh.edu.ru/subject/lesson/4939/start/

Knaccudukanms u

HOMCHKJIATypa

HEOPraHMYECKUX

coeqnHeHni. I eHeTHueckas 1
CBSI3b HEOPTraHMYECKHUX

BEIIECTB, Pa3IMIHBIX

KJ1aCCOB

Knaccudukanms
XUMHUYECKUX PEaKUnil B
HEOPraHWYECKON 1
OpraHUYeCcKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUH IIPU
XUMHUYECKUX PEAKIUAX

-

CKopocTb peakiuu.
OO6paTumble peakiliH. 1
XHUMHYECKOE PaBHOBECUE



https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/4939/start/

10

11

12

13

14

[TpakTuueckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTh
XMMHYECKON PEAKIIUN.
WucTpykTax mo oxpane
Tpyaa
DNeKTpoNIUTHYECKAs
nuccouuanus. [lonsrue o
BOJIOPOJTHOM I10Ka3aTese
(pH) pactBopa. Peakuuu
HOHHOTO oOMeHa. ['maponu3
OpPraHUYECKUX U
HEOpPraHMYECKUX BEILECTB

OKHCIUTEIIBHO-
BOCCTaHOBUTEJIBLHBIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E PACIIaBOB U
pacTBOpPOB COJIEH

KonTponbnas padora Ne 1 o
pazzneny «Teopernyeckue
OCHOBBI XUMHUHN)»

AHanu3 KOHTPOJIbHON
paboTtel. MeTansl, Ux
MIOJIO’KEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKHX 371eMeHTOB [1.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTomoB. OOmue pu3nvIecKkre
CBOWCTBa METAJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CruaBbl METAIIJIOB.
DAEKTPOXUMHUECKUN Psift
HanpsHKeHUH METalIoB



https://resh.edu.ru/subject/lesson/3493/start/151213/

16

XUMU4JeCcKre CBOMCTBA
BaXKHEHIIIMX METAJIOB
(HaTpWiA, KA, KAJTBIHH,
MarHui, aJllOMUHUN) U UX
COETUHEHUN

17

XUMHYECKHAE CBOMCTBA
XpoMa, MEJU U X
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XUMHYECKHAE CBOMCTBA
LIMHKA, jKejie3a U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

20

21

22

23

[IpakTuueckas padborta No 2.
"Pemenue
AKCIIEPUMEHTANLHBIX 3a7a4
o Teme «MeTtamib»".
WucTpykTax mo oxpane
Tpyna.

HemeTamisl, ux MONI0XKEHHE
B [Iepuoandeckoii cucreme
XUMHUYECKHUX AJIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

®u3nyYeCcKre CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpUMepe
KHCIopo/a, cepsl, hocdopa
1 yTIeposa)

XuUMHYECKHE CBOMCTBA
raJIOTeHOB, CEPBI U UX
COEMHEHHI

XHUMUYECKUE CBOKCTBA
a3ota, Gpocodpa u ux

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

COETUHEHUN

24

XUMHYECKHAE CBOMCTBA
yIJiepo/ia, KpeMHHS U UX
COETUHEHUN

25

[IpumeneHnne BaxKHEUIINX
HEMETAJUIOB U UX
COETUHEHUN

26

27

28

29

30

O06001enue u
CHCTEMAaTH3aInsI 3HaHUH T10
TeMe «HemeTams.
Brruucnenust mo ypaBHeHUSIM
XUMHYECKUX PEaKIui u
TEPMOXHUMHUYECKUE PACUETHI

[IpaxTuueckas padora Ne 3.
«Pemenue
AKCIEPUMEHTAIIbHBIX 33724
o Teme "HemeTamibsr"».
NHcTpykTax no oxpaxe
Tpyaa

KonTponbnas padora Ne 2 o
TeMaM «MeTallibl» U
«HemeTaimb

AHan3 KOHTPOJIbHOU
pabotsl. Heopranuueckue u
OpTraHUYECKUE KUCIIOTHI.
Heopranuueckue u
OpraHUYECKUE OCHOBAHUS

AmdoTtepHbIe
HEOpraHUYECKUE U
OpraHUYEeCKHEe COCTUHEHMUSI.
I'enernueckas cBs3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB




Ponb xumum B oOecrieueHHN
JKOJIOTUYECKOM,

31 SHEPTeTUYECKON U MUIIEBOM 1
0€301acHOCTH, Pa3BUTUHU
MEIULIMHBI
[Ipencrasnenus 06 oOmuUx

30 HAyYHBIX TIPUHIIATIAX 1
MIPOMBIIIJICHHOTO TIOJTYYCHHUSI
BaXKHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U 1
MaTepuasioB

34 XHUMHS ¥ 3I0POBbE YEITOBEKA 1

OBILIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 10 kiace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A. AknrioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkurioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIld YPOBEHbY - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0mas XuMus B TeCTax, 3a1avyax, ynpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepezkun, A.A.VmakoBa «Xumus 11 kinacc: KonTponbHblie U
POBEPOUYHBIC PabOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHuTa 1151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 knacc: HactonpHas kHHATa 115
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «Jlpodar, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 knacc noypounsle miansl no yueoHuky O.C.I"abpuensna,
I".I".JIpicoBoii» - Boarorpaa» Yuurens 2018roa.

8. M.A.Psa6oBa, ¥Y.}O.Hegsckas, P.B.JInnako «Tectbl mo xumuu 11 kaacey, - M.: Dk3aMeH,
20109r.

9. 0.C.I'abpuensia, M.I'.octpoymoB «XuMHUECKUN SKCIIEPUMEHT B 1ikone 11 kmacey; - M.:
Hpoda. — 2019 ron.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T"'azera «Xumus» u callT 1t yunrtens «5 uay Ha ypOK XUMHU»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHast KomeKius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTBHI:
xumus. Komneknus Poccuiickoro o6mieo0pa3zoBareabsHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza mKoJIbHUKOB TT0 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMHSL: 3JIEKTPOHHbBIH YISOHUK ISl CPEAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISHK: XUAMHSI
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